Food or water deprivation modulate nitric oxide synthase (NOS) activity and gene expression in rat hypothalamic neurones: correlation with neurosecretory activity?
Nitric oxide (NO) is produced by the enzyme NO synthase (NOS) and may be involved in the regulation of nutrient and endocrine homeostasis via actions on neurones of the hypothalamic supraoptic (SON) and paraventricular (PVN) nuclei. The effects of water deprivation or food deprivation for 4 days on the abundance of messenger RNA encoding NOS in these nuclei in rats were examined using in situ hybridization. Water deprivation markedly increased the abundance of NOS mRNA in both the SON and PVN (225 +/- 11% of control, P < 0.05 and 261 +/- 34% of control, P < 0.01 respectively). NOS mRNA abundance also appeared to be increased in magnocellular accessory nuclei. Food deprivation decreased NOS mRNA abundance in the SON and PVN (42 +/- 6% and 52 +/- 7% of control respectively, both P < 0.05), while withdrawal of both food and water produced no significant net changes in the abundance of NOS mRNA. Treatment-induced alterations in NOS mRNA abundance were reflected by changes in NOS activity, as assessed by NADPH-diaphorase histochemistry, and NADPH-diaphorase staining was observed in neurones both positive and negative for oxytocin-like immunoreactivity. These findings suggest that NOS mRNA abundance, NOS enzymatic activity and presumably NO production are modulated in an activity-dependent manner in hypothalamic (magnocellular and parvocellular) neurones by alterations in fluid and nutrient homeostasis, and support data from other studies suggesting a role for NO in the central regulation of water and food intake in the rat.